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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a semiconductor 

device in which the unevenness of ON current, mobility or a threshold value 

of a TFT can be suppressed by suppressing the occurrence of the uneven 

state of the surface of a semiconductor film or crystallinity, and to 

provide the semiconductor device manufactured by using this manufacturing 

method. 

SOLUTION: The method for manufacturing the semiconductor device includes 
the steps of adding a rare gas to the semiconductor film formed on the 
surface of an insulator by using an ion doping method, and irradiating the 
semiconductor film in which the rare gas is added with a laser beam of a 
pulse oscillation in a rare gas atmosphere. In the case of irradiating with 
the laser beam, a vibration by an ultrasonic wave may be imparted to the 
semiconductor film in which the rare gas is added. 
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[ 0 0 4 9 ] 

£ f > *«ftI 5 0 2 ^SIU K*$#R 5 0 2 i:0»OS*S K-t!>y£?T<c5l 
g £ T * H 28 7£ ^ 1 tf> ^ 1 (A) STStlLTffai, (A) K S T J: 5 

s ¥&#m 5 0 2 <D * ffi K > II^lTl - 1 0 0 p p m <£> N i 8t Offliy IrJUiS 

[ 0 0 5 0 ] 

& IC , 5 0 0 - 6 5 0 tT4-24SP^ fflA(f 5 7 0 t:, 14l^ffi©;taf&&3I£f7ofc 

T«*fll:l*ftft#fil4nfc*i»*||5 2 o^»*«ns (02 (A) ) . 10 
[ 0 0 5 1 J 

ft 43 , *^»(0»ffiT(itt«S*t Lt-^y^ (Ni) S ffl U t ^ 5 ^ , *■ *> « ft 
s ? )V T - r> A (Ge) . ft (Fe) „ /X v v A ( P d ) . XX (Sn) , & (Pb) 
, ZJ A* ^ h (Co) , S & (Pt) , m ( C u ) , & (Au) i^-?fcS*«:ffl^Tfea 

^ . 

[ 0. 0 5 2 ) 

& Id ^ 2 (B) fc « T * * K: . ^#^R 5 2 0 ^*^^OU-lfI»8I^ffi^Tt§Ht 
T 5 • $*ffi©^it^/tJU^S(OX^x7l/-lf t YAGl/-f , Y VO,l/-f ^ 
*JBt>*. «i«YAGI/-1f6B^5»*, I: R« 4 tl1»T ^» 2 S H* 

5 £ 83 V> * , tlt%HM30- 3 0 0 kHz, I*;Ht-«*t 3 0 0- 6 0 0m 20 
J/cmMft:gl$Kte3 5 0- 500inJ/cm 2 ) t L > ttSO#<> hCft^a y 

[ 0 0 5 3 } 

*fcU-1f#coj&l*tt, U - +f 96 O JR It B □ - K a *y 9 Jj SC E> 5F * > A* - ft iz 43 to X , 0 
fc «> X 9 9 . 9 9 XKJ:. g*l/<lt99. 9 9 9 9 SSl^iOSiaT IC* ^tfr^ 

[ 0 0 5 4 ] 

[ 0 0 5 5 ] 30 

2 i^»«sn§. 

[ 0 0 5 6 ] 

ft 43 0 2 (B) l:wl,tcl:5i:l!t»IS*«ffl^Tlilfl:«tlftti|#K5 2 ft 

6 tc $1 ( C C T N i ) a* 43 43 «fc •* 1 x 1 0 ' B a t orns/crn'il&^ig&TS^n 

[ 0 0 5 7 ] 

£ T , 02 (C) C^t J: ^ l:*S#K5 2 1 OSBIzSfkl 5 2 2 ^igf^o 1-1 
0nml«©i»SlrT2)8«:K 5 2 2 5CtT, ft © X.y f > ^ I g I; is ^ T 40 

[ 0 0 5 8 ] 

|fti 5 2 2iifi^i(OJS^UTlrttKi^T^, « a a . mm, « K . $ & ft 

£±a*ft****Sfc£tffc**«*. * 1/ > * T , ¥ Ig # B£ 5 2 ltf>g®£gg{fcir* 

:iT8tfUt)6ta, SS^gOJfigfT'^/^XTSfll^, fin 1^ 521 ^ . ft ft MJ» 

[ 0 0 5 9 ] 

* K « {fc K 5 2 2 ± tZ . # # * tc * £ 1 x 1 0 20 a t orns/cm 3 &±<Z>&gT^ 
&yy U >yffl©*»#« 5 2 3 *, ;/t^ae)|^t 2 5 - 2 5 0 nm«liTi 50 
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£ < -r * , *»#«5 2 i iot>8o«a[o8i^*j:»)asu». 

[ 0 0 6 0 ] 

tJf^TcSil/Ttt^'J^A (He) > * * > (Ne) , 7 )V zt > < A r ) . * »J ^ h > 
( K r ) . * -fe / > (Xe) ^ 6 a tf ti fc - « * fc « ft « ft ffl ^ S . 
[ 0 0 6 1 ] 

*i:77-*^7 = -*S*RTASSB^T « 8 ft L * y y * U > ^ *ff ft 5 . 
7 7 -^X7z-/l/Stf7^«^l:ft g*glS^l:T 4 5 0 - 6 0 OtTO. 5-1 
2PfM<0iJDttfflaftfT , 3. £ . R T A^$:fflV^i^C«, ira&ffi07>7 P #®ftl- 
60^, ff*UB 3 0 - 6 0 »4ffi*, * *l ft 1 - 1 0 H , ff $ K li 2 - 6 S» 0 10 
ST., ^>7 r 7tiecD^3t^S^ffiE^ : fe><Da:f'5 7!i^ * l:tt 6 0 0 - 1 0 

o ox:, #£L<«7 o 0-7 5 oTcgflMcSTins&snajcSfc-rs. 

[ 0 0 6 2 ] 

an » a c «fc o * *»#((5 2 «»i:j:D»Bii:stJ:3i:yy^ij 

[ 0 0 6 3 ] 

*i:y^y>^S(0*l#» 5 2 3 61«Wl:i7f >^^T»if 6. X v T > if 
, C 1 F,(:i5^7XT6l^{i:i»H7^iyf Jt^ttk f 7^>1», -rh^x 

^^t^^e-^a/w k □ * * it -f k ( ft 3* s£ ( c h , ) ^noh) ft § tr * m m * t* 

T^AUBSIUS'JX-; Hyf>y7?fr5:t#T*5, C0l^Stftll 5 2 2 CJ:o 20 
[ 0 0 6 4 ] 

#ICg£ftEt5 2 2ft, 7ydl:A!)l»*t*. 
[ 0 0 6 5 ] 

& , g£ ft ®l 5 2 2&fc:£t£0¥^#K5 2 l ft - - > ^ U , &tt(D^&#®l5 2 4 - 

5 2 6 ^1^t^ (^2 (D) ) , 
[ 0 0 6 6 ] 

fc * . * % W iz & ^ X V y 9 U > if X @ « , **i©»Si:SLfc*ftK:RSS*i&^. 

[0067] 30 
# fC . SrtfCD¥ig#8&5 2 4-5 2 6 $fflUTTFTl:ftS$n*&itO*»(t*f 

js £ n * o 

[ 0 0 6 8 ] 
[ 0 0 6 9 ] 

fc***JSG>»BTtt, *«3c**«lDbTfr61ll*»a*ffaoT«»flSft«llLT^ 

6 , k-1f*O«»CJ:0«ftitftJ:0!«a6TV»*«rtC'P^T»WUfc. * % £ n 

[ 0 0 7 0 ] 

ft ff & ? T t> 3 rt< , *«59ttcnJC(Bffi**i&^. ^»*BI^©**X©K-tI>ytt, 

1/ - if 3t «fc * e S ft O tt#c fr *5 4a T ^ ti « ^» . <£ o T , »&tc3£ lc ft 50 
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[ 0 0 7 1 ] 

(%m<ni&m 3 ) 

[ 0 0 7 2 ] 

if, fS»i 5 0 2 ^SIU g*»*i 5 0 2 iCOffiO)5c3g$ K-fcf>^£fT&5I 
g £ T * H i6 (0 J£ ^ 1 ^ 1 (A) £-e«r#JSLTfr&3. & K , *S*I 5 0 2 Oil: 
I Di$f 5 4 0 ^i^T^), f IT0 3 (A) fC f <fc 5 *C * ¥8^15 0 

2©^Si:li»S , n-l 0 0 p pmON i ^StJiS{-7^JHSI^X^>3-h to 

J&3ft£*ffifr>T*llDLTfcAt>. Mihft»i-^^*S«tt, TX*540<OBfl 
Pg5C^^T*Sftl 502i:gt^ (§3 (A)). 
[ 0 0 7 3 ] 

5 0 0 - 6 5 0 tT4-2 4P»IB, « A tf5 7 0 t, 14f$M<Z>jbD^ffiS&rTC>*: 

ct5icisaft^c»*nfc*w»*5 3 03»«»j«sn* (03 ( a ) ) . 

[ 0 0 7 4 ] 

ft £ , ««7c3Hii*»o»i2i:?lELtt»©fi»^*i:i««t«6, 

[ 0 0 7 5 ] "20 

&fcV7,*54 0*l»*Lfctt. 3 (B) -T «fc 5 K , ¥8*i 5 3 0 $*%^(DI/ 

G V - If . YV0 4 l/-1f*Sffl^«. J|*tfYAGU-1f*«^»**. ¥ * # Bl C K 
JRSn^f^*2SS»l«^Jftfi*ffl^*. ^bT%«^gt»3 0-3 0 0 kHz, X * 
* — ?g&£30 0— GOOmJ/cm 1 (ft^Wl:« 3 5 0 - 5 0 0 m J/cm J ) £L 

, e x <o * -f > » 3 v h ? ~d mtt-v % *> ± O IZ 2> £ & ^ . 

[0 0 7 6 ] 

*Ojtf7* 9 9 . 9 9 XKi, 2*L<tt9 9. 9 9 9 9 X aiOSIST C* ^Tff ft 
[ 0 0 7 7 ] 

H i; r & * & » a ft v> • 

[ 0 0 7 8 ] 

3 i a< j£ £ n ft , 

[ 0 0 7 9 ] 

ft^i3 (B) f:SLft±5i:(SIIS*tffl^Taj|fcS*ift*i#R5 3 l rti:B, ftk 
81 5c * ( C d T N i) # *5 *$ «fc * 1 x 1 0 l9 a toms/cni 3 gge>£gT^£n 
Tl»4i*it6ft5. * IC , ¥«»R5 3 1 « i: SST ft *<0 y y ^ »J > ^ *f?<i: 40 

[ 0 0 8 0 ] 

Jf03 (C) TTs * ct 5 £ , ***K5 3 1 SIJASC. ■7X?B©»ftv'J3>i 
532*1 50nm©JPSr»dtL. - z > jTCi 0 ■ P »*R»» *8ftl53l 

C0-g&£gttl£i*:ft o f IT, 'J >i*lDLT, *i*«5 3 1 ICU >^*»8ftft*« 
5 3 3 * IX it ft . 
[ 0 0 8 1 ] 

CO^it, f ^gffl^ft 5 5 0 - 8 0 Ot, 5-2 4»$f^ M^tf 6 0 0 "C , 1 2 » 

«©»»H*fT3<fc. fs*i5 3 i i:u >^sa*nta« 5 3 3 *yy ^ u >^*< 
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4f«tt5 3 3 £<BW"rS (S3 (C) ) • 
[ 0 0 8 2 ] 

^ IT, U >it*lDSftJta« 5 3 3 *lyf >yT»Sr*c:ti:J:0, fS#!53 
l©»DO««l:*^t, 1 x i o n a t m s / c m 3 K(T I: ^T(5 

[ 0 0 8 3 ] 

^ LT, T^^H<0»ft^U3>K5 3 2tl»*Lfc*, 18*15 3 U/^-->^ 

L , fttt(?)*8*lfi5 3 4 - 5 3 6 ^fSr^ (S3 (D) ) . 
[ 0 0 8 4 ] 

ft & , * 58 9! * ^ "C V v 9 U > f X 8 tt , * % SS O « ffi fc * L fc # ft IB £ ft ft H . jo 
[ 0 0 8 5 ] 

# IC . 03 (D) IC^tJ;^l:*«(|:I 5 0 3 ^/^-r:>yL, S«(0¥9*I534 
- 5 3 6 *»«Sft, K»*0*»#ll 5 3 4 - 5 3 6 /^TTFTi:KSSn**llO 

^^tt^^tf^^sft*, 

[ 0 0 8 6 ] 
[ 0 0 8 7 ] 

ft****o*KTrtt, «ii5c**»iiiLT^6ioiii»a*ffftorit»fl:*«aLT* 
6> l^-if^<o^itlCctOjBatt*<fcoa^Tus*ffi(c^^^TKB^Ufc« # 35 93 tt c ft 

[0088] 30 

SrfT&t? T t J 5 Ji 1 1 #8WttCftl::fBJ££ftft^. *8*K^©ft # ^ <D K - tf > y tt, 
U - if * \Z <fc -5 tt a ft CO 65 C ft ft to n T <r> ft tt A t» . «fc -p T , tttt7c*£J:*|gafl:0ft 

[ 0 0 8 9 ] 

**ttfl>»iBTfi, □ - k □ y t >A-*tt5 iz-fiwit 

T M §8 1" * o 
[ 0 0 9 0 ] 

®4\z*nmommvu-ifMftimm<Dm&&7fiT. i/-tfjs«i 1 2 0 6ttmsi.2 3 40 

0fcJ:-pTB*ftT^*. ft *5 * U-1f3ttt»filtt^J:tXx*;U*--BflE©W^JieT** 

4& , si a 1 2 3 0ttEt*3t^^afflftflfBfftBaw-r^oss6<fc»iw, s & ft £ sa « s 

[ 0 0 9 1 ] 

^it®4i:^f^^i:, RIg&j!jDf&-r-5^I9: < B5 S to & ^ S: ) i 2 4 0 £ tt it . U - if Rt 
[ 0 0 9 2 ] 

fit, y-H 2 1 0 tt , U - if JH ftf * 1 2 0 6 A(DlS^ffiSDl:ffi^t^). £ fc , 

1/ - if JH W £ 1 206 tt, 2 1 lKftfcSftT 2 3 1 IwioT 50 
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£ tz * ft * # - h 1 2 5 1 C * « * *l ft * * X « » * 1 2 5 0 t J: o T , U - if » » 

B 1 2 0 6rt^<0#*X<Z)tt3l&S:ff&5ilt^T#ft. 

[ 0 0 9 3 ] 

1 2 1 2 S « 1 2 0 3 #tlSH6. 2 4 2 I: J: o T 

*< T * ft . B4CStJ:3i:, * x - 5M 2 1 2lcSg£ZjO^Tftfca6<D^& 

?g) 12 4 1 *git^J:5l:LTt)S^. 

[ 0 0 9 4 ] 

■ fl 2 3 0 tR»6hT^*IIP« 1 2 3 2 8, U-if^^S^-Tft^CSi^^) 12 io 

S £ L < , Rili5«S#ilt^5. S i& & 1 2 3 3 <h Hi S 1 2 3 0 CO tc # A ^ y 
hl 23 6jJt«**6*lTfcD. lit 1 2 3 3 iRfi 1 2 3 0 OBIH* U-lf ■ 

W^ftKgAt-ft<a£B&<"C<htf*T€ft. 
[ 0 0 9 5 ] ' 

s r , * i^^e^n^sfii 2 o 3#ia$ft, y - h 1 2 1 o^s^:i, # m 

Jft 1 2 3 l&tf^#*&*S^l 2 5 OSJB^TU-tfJHSfBl 2 0 6rt£*#A»H«»:: 
[ 0 0 9 6 ] 

- if * « £ ■ 1 2 1 3*>65g^£ftfcl'--if7 l £**#3 fc &l 2 1 4t;:J;oT*-cDfc?-AA 20 
#y h©»*3Wi0l« ft, tCl 2 0 3l:lH^n5. At*«0ttRO3fc£ffi<fc»fc* 
*fc^-3ftBSlt*fT^5fc»fC, 0° £ 0 * ^ < * J;DISl<«5° - 3 0° g * K T 

ft <Z> J&* a * b t> o 

[ 0 0 9 7 ] 

33 » H4 CS«f l/-1f!B»t 1 2 0 614, f >A-^tt t / 0 1 ^ 

ft p 

[ 0 0 9 8 ] 30 

-^t-ftc:t^T*ft. *^8jo*^^^e<osjt^s«, Mm®& j $>*m&&^&m<D 

fP«*»Kffl^*ilt#Tjrft. «* K , SSiiSI, £ft*Sft*»#B 
f^SiSl:liiAfc5S7tSt, DMD (Digi tal Micromirror De 
vice), PDP (Plasma Display Panel), FED (Fiel 
d Emission Display)#O¥*#**fe«<0H*»t»»6ftfch^ 

>s;x*«a>¥«*B^Kffiv*fcB-&, BBBKfc^TWttSftfci'-tfftox*;),*- 

©#*lrfiHTft«»**. «B*ftft©«r»*.ftCfc«tT*ft. 
[ 0 0 9 9 ] 

( HJS © * B 5 > 40 
H 5 i:**tO»16©U-1f»»lfl«)*rt6*t. U-1f«fiBB1 5 0 0 *>&a«3 
ft fc u - if * tt . B*f i 5 0 7i:i^Tt»fl*i:«*5ft, e-Ax*x/S>^-i 
5 0 8l:AMfS. - * . V - If B B & B 1 5 0 l*»6BB*ftftU-tf*tt, B ft ? 1 
5 0 4 C«^Tl«f*l:«ASftt«» B X B 1 50 6fc*HTB****90KB*5 
ft ft . *LT, 1 5 0 7 t: J: 0, l/-f»Igl 1 5 0 0 ^ 8 »« S ftt U - If * 

ttti:t:-Ax^x/t>^-i 5 0 8 a at -r ft » 

[0100] 

46**IIO»iTtt. l/-1f«ig|l 5 0 0 ilS)tf 1 5O7i0^C, U - if ft £ 

B ft > + * * - 1 5 0 2 # & Vt *> ft T O ft . efLtBltSiittS:^. S ft > 1/ - if 

SiSIl 5 0 1 tiJtf 1 5 0 4 i(0B»:, U-lf*ti6'>f y i^ - 1 5 0 3 *R»t 50 
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^ntus* 1 . & f l fc is it * & s »± & ^ . 

[0101] 

-5-LT. t'-il + X/t/^-l 5 0 8 CJ;oT, AStLT^tKf jtOE^O «x 
[0102] 

f-i,X + X/t>y- 1 5 0 8 *>Sffi#tU/tU-1f#«. v'J >?U**k>Xl 5 0 9 

•tUT.^^Jt^nfcU-lfittS. 5 1 0l:fe^Tg»L U > X 1 5 1 1 IC A 

SfTS. AWircU-ff HI^^Xl 5 1 HUoTBCJDtSn, U - +/ BS ft ^ 1 5 1 

3 [*) Z> S « 1 5 1 4CIWStl?,. *^ificO^^-e(SU>Xl 5 1 1 tlTFflrl^t> io 

h 'J y > 5 1 ^ t . 

[0103] 

**16©»!8fc*^Ttt. «3t?1 5 0 4. 1507. t'-AX^X/^>y-1 508, 

fljtSl 5 0 6. ->vy^-l 502, 1 503, ■> V > IP V X U > X 1 5 0 9 . £9 

-1510, i/>xi 5 i i »i:§*ns. 

[0104] 

l/-fS«gl 5 1 3 tC *5 t» T , S « 1 5 1 4 liXf-v 1 5 1 5±!:iISn-T*0 

. k * ?• - s> 1 5 i 5 \t 3 -d 0&mmm^m i 5 1 6 ~ 1 5 1 8 iz^oxtoumMmm 

£ * T l> * . H # ft K li . $#lSjffi««»P¥Rl5 16CJ:"}. 7K¥®W(C*3^T7.X- 
x 1 5 1 5S06$t5Cti<TS5. * fc . X lUiSfg; 1 5 1 7lC«fct5, * ¥ 20 

Srtfc*^TXT-^1515$X*|6jl:^»*t5c:i:!5'Tt5. £ fc , Y # 1*1 g ff?J 
gfgl 5 1 8 IC «fc 9 . * ¥ ® f*MC V> T 7. X - v 5 1 5 1 5SrY^|6]^^S)^-i*5C:t*J 
T £ -5 . *ifc«W*l#8:©ftf1*l4. f*fti8H 5 1 9l:*WT«l»«nTl>*. 
[0105] 

ttis**lt<0»tt©J:3K:. C C D«OS*$f * S^fct-? - 1 5 1 2 £ 18 . & « 
[0106] 

<D£i2££tJ®£fc«&j3££if®©^^tta>-;££AMffi<h£8'f-&.i:. m le u - -tf ft 
© A t* 8 & 0 « , A»IBK:«*n*ttB«Ja*fcttWrEftffl©***»W. ffi K 89 # E <~ & 30 

rc t an (W/2d) £Sfct©* 5 Mt & 43 . x— -tfftWfliM*. ftl IB A W ffi ± 

TU-tf3t*«Ai^*nn«. g«©3?DST©/xfrr#£. *iiiS28«©gffl;^ £©£##£** 
qF#-e--f< — aiau-ifieoHit-ftffi^i:* 1 ^**. w ± © » & is . g « © @ #r e 1 
tur^Afe. ^(sia. g « © a # 1 . 5iffi&©fc©a<£<. 

S£±I2!S&TgltiL££&i:0t>;fc£fcfrli^A<^£n5. L*L!i^5. fc* - A A # 
•y h©£^#ffl©P3«©x*;i'=P-r*«gi0ifc*fc*J>. c<7)gB#T©¥*©S£Sli'>fc< 
. ± 12 © W m tf T + » C T # MS © $ * #» f# 6 ii Z> . 

[0107] 40 

ts. & * ttw <o v - *f mto %.m \z *$ v ft 3* & « . *«i!igco^!n?*Lfe«i^tcfS^^n 

[0108] 

(mm.<D^m 6 > 

[01 09] 

06 (A) IC. ***<0*««)U--lfJHI#«lEB©KiBH**r. U-tfI«i6 0 1 ttR 

! 6 0 2i:J:?Tl«ftTn*. , u-tfftttmfitt*3«fctfx*;p*-«g©&^ft 
T & S «6 . H86 0 2ttg»3t))i7I9)ftfBr«l)ttS«)fiKi<'fc*l- K St ft £ K 50 
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ifg ( is g an & ^ a ) Sriatt, u-if^i*sw€:^s-r*^ic. mmztnmtzxanz 

[0110] 

. u-+fswt6 o i rt©^x$»gr5;«t*«tt5. $t. - h 6 o 5 . 

$tlT^-5^^X«JS*6 0 6 IC <k ? T . U--tf!Iltg6 0 1 rt^<Df&#X©#SS£fT/<£ 

[0111] 10 

6 0 7 « X ^ - v T* & 0 , 06 (C) iCiti^CfCSItSttentJL^e.OIOA' 

A - y 7 «fc 5 IC . **#K^«iSnTt>5*« 6 0 8 J tK ¥ I: ff ^ C i: ^ T t 5 

a 

[0112) 

^ fc 6 0 9 11 X £ 6 0 8 ©-^(OS^B$tl.i)l¥S(:ffil Lv 6 1 OSKIE^fiO 
ftiS«*t*CtT*1R 6 0 8 ti6It*c:ti)«T*43>'<t-l:*lt*. ^ > ^ 
t-6 1 0IJXf-x 6 0 7l:l£3nT^5. ^Lt@6 (B) C ^ t cfc ^ I: , n > ^ 
+■ - 6 1 Oi;:J;*H£^8:0»I&#Wi:. X r- - v 6 0 7 (0» »^ (&I t * ill t $ C t 

SS 6 0 8 ^Il:l^-1fft$a»t5Ct*^SlT&S. 20 
[01 1 3 ] 

& $ & 6 1 2 lil/-1f3t*fR«tl:<^*r»-C*6Ciyat L<. fl*.tfS35«#SL 
[0114] 

*UT**ISO»IB"C«-ru-1i t H*rSI«tt. fi ^ i£ SB ^6 1 Uffi^T, 8S608 
£#¥#fl©ffl*«fci:*fift£*A<&. A {* W K tt , jg # & H id ^ 6 1 1 {UOXr- 
v 607, a>^t-6i0Sfcttl]£?860 9i:*¥*|53(Oiifii: { J:i.Il?:4^ 

[0115] 30 
@ ^ & H ®j ^ 6 1 1 i IT, WjLJfTKflife^-e^riE^nSffiafift?, m ^ tfr ^ (Ba 
TiOftf) . aSiiSi^ ( ~ ^ *r )V . 7i50)42) ^-eott^fift^fiffiUfcCi 
** T * s . 

[0116] 

[0117] 

i mm m j 40 

[01 18] 
[0119] 

B7CjJ^t, 1S 6 0 0 OK, T«« 6 0 0 1 $ nTii 0 , 8TM 6 0 0 H 

l:«*«)h7>yX? 6 0 0 2 W*J***1T^*. h7>*/7? 6 0 0 2 t£ H 6 0 0 

3 <h , y-MS 6 0 0 5 ^ Stti 6 0 0 3 ty-HS 6 0 0 5 OBi:l«i*ftfcy- 

hjj&&Bl6 0 0 4£, S*LT^5. 

[0120] 50 
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^Bmnt^i. u & , b tti b a s /f it t « & < u ^ > y ji/ t z ^ a s s i 5 

K L T A lr> . y^7Z!)AO»6BO. 0 1- 4 

. 6atomicXa*T*ftCt««**L^. *fc«fc**#»»*nfc**«H^T 
v> T A ^ . 
[0121] 

S5, jfcfn^siifcfi, « a « s i oaics iNsaiiftis, y - h *e & 

KtUTffl^tfcft^. £ £ S iO,li, ^7X?CVDSTTEOS (Te t rae t 
hyl Or thos i 1 icate) £ O : £ £ g £ L * S^ff A4 0 P a, Sfii^S 10 
3 0 0 - 4 0 0 til, SilS (13. 56MHz),m^3^S0. 5-0. 8W/cm 

2 ft @ £ -£ T , & {fc *> U n>RSJgjSLt, i 5 I: LTffBSftSBfc'/'J 3 >i 
tt • tO« 4 0 0 - 5 0 0 C©»7r--Ai:J;0 y-hl61ltt LT*ffft#tte#*u 

5-£Att»eW*#ItK«»<. TFT-C5SB4Ufc»*J»*«IICtt*S«*Ci:^T* 
[0122] 

ifey - HS 6 0 0 5 tl/T, T a , W , T i , Mo, A 1 , CuA»6atf*ifcS*. 20 
[0123] 

#J * * »l<&*««*Snt*>*;i' ( T a N ) tffiElv ^2C0^m^^W<J:T^)M^ 

^ to t* > ^n?)«ti8$^ft:^>^;b ( t a n ) -email,* SI2 co««$:T i tt^ia 

^ £ ;b -£ , «10*«K*SK<k^>^^ ( T a N ) T i£ j£ L ♦ g20itl^ A 1 tt5 
ffl * & to ti: * »10*ttM*a{t^>^^ ( T a N ) TifiE L , I 2 OSf US C u i t 

* fc , 8lOl««R»*2©»t«itTy >»©?>t«ljc*6F-i;>yi/ft*»* 30 
[0124] 

(Al-Si) Bt . g{bf^>I^i*aiUfc3@«StLt : bcfc^o 3 ® « it 

$/ U 3 > © & ( A I - S i) &lCtt*T7^SX9A£^:*><Bo&Bt (A 1 - T i) 

& « 

[0125] 40 

ifct-7>y'xH 0 0 2 u, iioHia»8i6oo 6-eihnT*d, m 1 <z> n 

& g| 6 0 0 6±lCttJS20BW*fi»K6 0 0 7 t . B3©@fifl*6^lg6 0 0 8 £ *< ft B 3 
ft T I* « . Sl«)i»Si 6 0 0 6lt /5X?CVDSSftBX/W3'ft«BW. ft 

ft & ft . ftflsa»*fctt»fl:afl:a3mii**«T*fctt*ftUT»t»*ci:««T?#*. k 

fcftftiOfcftftCtAfcftitfft^Rflsftfcftftftie. ftftiOfeft*©* ****** 

nift«fta»«ft*iufci*« i <e> @ na *g & & 6 o o 6 t usKxtsn. a * . 

Sgl©Srate<*&6 0 0 6 £jS18IL;t{g. ft ft ft 9 (3 0 O - B 6 OCT 1 - 1 2«H« 
& ft S ) £ It 5 <b . Sl©JiraftRft6OO6K£i;ftS7jcftlCJ;0. ?§ it 1 6 0 0 3 C 

* & tl i * * # V ? > ? V > ? # > P * * & ( * ft ft ) CiUitJi. 

[0126] 50 
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m © *e»K t it K l t a a s * c < »k £ a . «*«fcit, ^ja.«dlck> 

[0127] 

itB7l:*^T60l0ttiS, 6 0 1 lBt^^TtS, 6 0 1 2(i||gt*0, 
6010ii»S*i601 1 ittl6 0 1 2*Ift9T^4»»#)!«*f 6 0 1 3t 
ti^t5, K5>?X* 6 0 0 2tt, RX*76 0 1 3 Cftlfiti tK «MHt«lltffl 
h5>$***T*D. 6 0 1 3 tig, £fcttfi©0fc*^*#LTS:*n;:l8« 

*nt^4. io 

[0128] 

# L T ^ * . 
[0129] 

0 1 0tt!f£3(B®fHl*e»8l6 0 0 8±IC»«*tlT^4&. £Ac$&3<D/§fHIte»J&6 
0 0 8 11: (iBIlt lTffit,^tiilM6 0 1 4*l»«*ftTM*, Wi»l6 0 1 
4 l£ H □ SB 6 0 1 5 £ *T L T & 9 > KWP8RfC*^T»a6 0 1 0£^#5£#Jg6 0 1 1 
<h fil ® 6 0 1 2*«lft0§5 Ctt»)t*? 6 0 1 3rt*»jS£*lTt>*. 
[0130] 

^LT^fiStHSt^6 0 1 4&rJf^ll6 0 1 2 ±\Z , 0 1 6a*J*K£*lTt>*« « 20 

$^6 0 1 6f*|g3<Dj§fi8 8&»BI6 0 0 8 fc H $ , jktf^tt**:^:©***^©*^* 
M£tf*«H£ <h it tt L T3» $ * \Z < UK * ffl l> -5 . ft 

©*SiLH, *fc±aUfc*»^»«*£<o*«*aiiaF-fr»c<^Ki- BEKrrJt^T 

ffi T- £ * . 
[0131] 

• *|»i'r6t»l:K$*mTTlD»LT6< 1 fl#»l:tt. 10 0^-2 0 0^. 0 

. 5-lBf B 1SS> Kffi»H«TTan»ffl««rfTtt5. B S b < « 3 X 1 0 ' 7 T o r r 30 
HTtL ^B"C*S^etf 3 x 1 0 ' 8 T o r r RTit*0*«ita*L^. ^tt 
, *«»BBi:XS*B«TTlD»ai61SLft«i:t*«*l*iSllf ^it 

[0132] 

ifcf ll«SiI6 0 1 4 <D SB □ g& 6 0 1 5 K * S JB » tt , W « Sf B& £1 6 0 1 4 ± K — SB 

i4?r»4s*it^e«}m*i 6 o i i \z\ m *a m \z *$ x a # * * ^ <t a k > & 

*t»tfS**:iWat Lu. H & fftlc li . BD«£:fcttS#tt»»K(&«BSa*»UT 
U*tt«<&ft#¥8>&*, 0. 2-2nmiSt^:i#iiUi, 
[0133] 

± E « A J: 0 , fti:»«Sft5«»»3t«*ttio*Al/7?«fiff tf 4ct*«T* 40 
. flffi 6 o i 0 £ i& ffi 6 0 1 2#tX l RX16 0 1 1 I: »« * n fc I: * ^ T > 3 - h t 
*©*KC££#TS*.-*fc«#«#Ji6 0 1 1 ©«*4»»S*&;it. §1 # ^ & 

[0134] 

ft *5 B 7 T , WiKl6 0 1 4 tlx, ^^s<o«*tt©r^y;HtfK*fflt>ftfl!i* 

* L T ^ * • at*ttco*«fl9BSfctt, 36 , **>ftE©x*;p*-»tf«B3fc£ftfc 

WMHieffl^Tta^. Sfc(*40*H £ K*BUT*«K»K6 0 1 4 
LT6»t>. *3HIO7>'J*tJI^T#liil60 14t»«Lfc»*. RaS 6 0 50 
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& *P ¥ & . 0. 2-2 //mtf 5:^3* L^. 
[0135] 

||6 0 1 0 «SBJ?ttl8^ffl^Sut^Tg*. I T O (£> fiH > ft ffc *f ' > $; «> A IC 2 2 

0 (ZnO) £fi£Lfc»93»ttK«rBl^T*>&</>. 077?liffiI6 0 1 0 
HITOSl^T^i. ffi 6 0 1 0 , * O * I tf^fifc S *1 5 i 5 I: . CMPtt, 

« IC. SS60 1 O0«BK*ttBHtt. l*^9X7«lft£*ff9TbJ:^. 
[0136] 

ttBS6 0 l 2tt, ttlBS^'h^^lKTifttffta^ftottfiSfflt^ii^T? 10 

# % . tf , C a , AK C a F , MgAg. A 1 L iS^SSUU 
[0137] 

ft*B7TB, J8)e«?fr6!itten«3IE39«itS 6 0 0 0 MtUt* ft« itf * S L T ^ 
& *« . ft g « <h E # fiUc ft a> 5 £ ^ 
[0138] 

^ v 07t(U7>y^^ 6 0 0 2 ^ 1 O i^^S^^liS 6 0 1 OtfttftMfcttltSft 

1 6 0 0 1 ^8l«SftT^TU^. d tf> « & > gS(j:$30l^%8K 6 0 0 8 

[0139] 20 
& & , 3feRfcttB7*-C^*Lfc6. £ 6 ft ft IC « £ n ft t» J: -5 It ft 35 8= % < , 8ft it 
XO'>6^««7^JK (7U-h7^^A, SK*H*Bffc»B:7*^A«) & ft 14 O 
^/^«t/l7^r-y (MA) t5:ttfff*L^. ^ f& * 

tt»BftKbfcD, fttflcBBttttff («*tf«ft/tU9A) *E«Lfc0T*tOLE 
D<DBB(t**rt±Tft. 
[0140] 

m ft £ s re is £ s n & v> . 

[0141] 

[ 91 © 3* * ] 30 

* 56 93 T * ^^^K*ICf^Ar§$H-fc;>^bTi3^, & * A r »«0 JT B 9 ♦ - 

Ift^^T. l*A*-««fl)ll6jfl:ioTSC8T*llil»tf6t)j|t 

3 tt T F T * V> T tt . »«KtHDAT*>t«©tf tt>»*6Ci:#«T»«, 
[0142] 

©tf^OtlrioTtCSBiOtfSO* t»JL*C t*T*6, 40 
[BB0ffiJ»&IR91] 

[0 1] ^S^Slc^S^tt^^ti. 
[02] *$*SI^^3S^ft€^TE. • 
[S3] ¥&#g®Ofe§S;£te£^-r0. 

[ B 4 ] D-Koy>*SOf t >A-S*t6 U-1fl>»*l©«*tStB, 
[ B 5 ] U — tfBW3£S<9«/i££^~ria. 
[16] V — lfBStSJ'B©«fi6«:*TrB, 

[ B 7 ] *»>OI/-1filt«itfl^Tfls|Sftfel!3IE«l«)(ri«. 
[@8] *#*«I^O^tt«<0gA(0^*^XA*S-rB. 
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F^-A(#%) 5F1 10 AA01 AA08 BB01 CC02 DD01 DD02 DD03 DD13 DD14 DD15 

DDI 7 EE01 EE02 EE03 EE04 EE06 EE09 EE14 EE15 EE44 

FF01 FF02 FF03 FF04 FF09 FF28 FF30 FF36 GG01 GG02 

GG13 GG25 GG33 GG51 HM15 NN03 NN04 NN22 NN23 NN24 

NN27 NN34 NN35 NN71 PP03 PP04 PP06 PP10 PP!3 PP22 

PP32 PP34 PP40 QQ11 QQ19 QQ23 QQ28 
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